Well-defined aminooxy terminated N-(2-hydroxypropyl) methacrylamide macromers for site specific bioconjugation of glycoproteins.
Syntheses and characterization of aminooxy terminated polymers of N-(2-hydroxyproyl) methacrylamide (HPMA) of controlled molecular weight and narrow molecular weight distribution are presented here. Design of a chain transfer agent (CTA) containing N-tert-butoxycarbonyl (t-Boc) protected aminooxy group enabled us to use reversible addition-fragmentation (RAFT) polymerization technique to polymerize the HPMA monomer. An amide bond was utilized to link the aminooxy group and the CTA through a triethylene glycol spacer. As a result, the aminooxy group is linked to the poly(HPMA) backbone through a hydrolytically stable amide bond. By varying the monomer to initiator ratios, polymers with targeted molecular weights were obtained. The molecular weights of the polymers were determined by gel permeation chromatography (GPC) and mass spectrometry (ESI and MALDI-TOF). The t-Boc protecting group was quantitatively removed to generate aminooxy terminated poly(HPMA) macromers. These macromers were converted to rhodamine B terminated poly(HPMA) by reacting N-hydroxysuccinimide (NHS) ester of the dye with the terminal aminooxy group to form a stable alkoxyamide bond. Utility of these dye-labeled polymers as molecular probes was evaluated by fluorescence microscopy by studying their intracellular uptake by renal epithelial cells. These aminooxy terminated poly(HPMA) were also tested as biocompatible carriers to prepare chemoselective bioconjugates of proteins using transferrin (Tf) as the protein. Oxidation of the sialic acid side chains of Tf generated aldehyde functionalized protein that was reacted with aminooxy terminated poly(HPMA), which resulted in protein-polymer bioconjugates carrying oxime linkages. These bioconjugates were characterized by gel electrophoresis and MALDI-TOF mass spectrometry.